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m m m 

[0002] t''^^-4-^^^M3tf 5;^rsfe^bTfi. m^it. 'rhV^J>^?^h^i^\'^<D^^r 

^^fc.m^'p^Rxj^mj^m^^x. i,5,5-hv^h^i^-i-<>'T>'-2-^>'^^j^6^t 
i-^m^m^m. m^. mm.m^x-m.Mcmvfcm^^mRumiiivx. t:°n>'-4- 
:^i^^Wk^'r^:}^m^^htix\^^^m^it. !^ffxm^m)o vt^Uj:t>^^. :l(d 
:^mxi^^ ^mi^x:h^^/i^?.jmmi^(Di'hv^j>^m^-K^m^'itmirtim^h 

[0003] t:°^>'-4-;e-:^^^7"h7tKnt°^^-4-;r>^^M5t-r-55^^irLT«. m^.}^ 

?l.-e3^rBmJ^?$ii:-C. J|X^58%T'7^h^tKot:''^^^-4-:^^^$^jt-r5^& 
tK^^:^. *BffT. ^iJ'/— >'W4'(::T20t:T'30^ffiSf£:$ii:T, »IX^75%Wh7tK 

[0004] Ld^U.e;0>ej. l:°^>'-4-;^>'^Mit^s;^^fei^*5v^-cfi. ffj^^-efe-sj^^/^^:/!^^ 
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M3t-rs;^fe^:l*5v^Tfi. n&;i!^<Di\5Lm\^±(Dfcmz.^ mmm^(Dm^t:nt>fj: 

: #<2iBg47-29512-^<2^# 
#^#f|F:S:i^l : Bulletin de la Societe Chimique de France, 1959,36. 
0^t¥:iC^2 : Helv.Chim.Acta.,31,65(l948) 

[0006] ^mm<Dm(^wmn. m-h. ±mmm^.^^u mwj::^mic^-DX. f7>' 

^>'-4-:^^(DM^fe^ti#^i-5r^-e^^o 

[0007] mi<Dmmn.^i2): 



[0008] -C^^nS^:^tKnt°^^-4-;^->'^t/fc°^:/-4-:^>-t7)/>;^^<^ti— ^^TK^i:^. 
(a)^SM^^cD#?ST. #:/nh^tt^i^^rT/w=— Xf^i 



o 




(2) 
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(1) 



[0009] m2(Dmmi-i. iA)^m(0^^rs ^(7) : 



(7) 




HCOzR^ (5) 

o 

OHC 




(3) 

R^C^OR^ 

Mi-, ^tl.t;i@^^S^S$-frT, ^(2') : 



(2-) 



[0010] (B) ^mmm(D^^r. i^°^'^-4-:t>'^±^^t-r^m.^f^mt7Kmt^. 
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(1) 



[0011] m3(Dmmn.^i3): 




o 

OHC 




(3) 



^Rft^^^^:Lt^!l^mt-r^. ^(2') : 



(2*) 




[0012] m4(Dmmii. mm<DW^r. ^(7) : 




(7) 



R'O" "OR' 



T'^$;h/S 1 . l->^T/w=^'>:/i5'>'-3-;^- (5) : 
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HCOaR^ (5) 



o 

OHC^A 



(3) 



[0013] m5(Dmmi^. m<^#^T. ^(6) : 




(6) 

R^O^^OR^ 

<5.^(2'): 



(2') 




[0014] mea^mmii. ^(2)-e^$tt5>fb-^#>o5*>. ^(2*) 



(2-) 
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(2") 



[0015] m7(Dmmit^^i3): 



o 




(3) 



[0016] ^^BJlci^)^ mWj::^m^X^X. t°^>'-4-5^>';?)^bf«ilX^Wh^tKnt°^^ 
[0017] *fc. ^mil3|s^J;t). ^0!>^e^ife};iJ;oT. ii5i|R^-efc°7>'-4-;^-:/ 

[0018] mi(Dmmn^^(2): 




(2) 
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[0020] :^mm(DRJt^1,<lio\^ ^Xmrn-r^ (a) tO^SjlilS^bTfi. ^n^^-j^i^^a, s ^^t;«:=^ 

[0021] m^^mmm<D^mmit. ^mm^^wx\ ii°9>-4-:^>Rxj^yxni>i^h^^}^° 

y>-4-:t>'l^McM\^Xs $f^b<fi0.0001— 5^yl-. J;"90*L<fiO.OOO2— 1^/V 

X H(^:^tf^b<{io.ooo5— 0.5^/1^, ftt>0^b<«o.ooi— o.i^/i^Tfc^o 

[0022] mi(Dmm(DS.ft^ (a) J:i*5V >T^ffli-?>7Kmt^»{*x t''7>'-4-^>';^TJ«/3?.f*i^ 
\^V\:i\i°^>'-4-yt>l^MZMVX. ^eF^U<{t0.5— 20^/V. J:t)^?*U<f*l.l— 10^ 

s:f-$f^b<{i2.i-5^/v-r?fcSo 

[0023] mi(omm(DRmj,z.:^\,^xmm-r^ (a) (d^-^^ik^^. 0:f^hi^^mmtT/i- 

>--4-;^->'lgtc5ttUT. $f*U<f*0.5— 50g. M(-0*U<}il-2OgT?fe-5o 
[0024] Mia^^TT'nh^^tt^MiUTfix ^>'^>'. -^=3E^1^:/, ^T/iS'^, 




(1) 
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[0026] mx.i-t. 7i<im:ff^^m^i^x. t°^>'-4-;e->^:s.i;«/x«>^t 

lOO^C. JEtC^?*U<ti5— 60t:-efei9. Si^^J£;tJfi. jif*L<fi0.1-10MPa. ^i^m- 
*b< 0. 1 — 1 MPaT?fc5o 

[0027] mi(Dmm(D^}t^K^\^^xmm-r^(h)(D^7K^mnmti.xn. wmia)t\^m 

ot°^^^-4-;^-:/l^/KC^U-C. ^^b<{i0.0001-5^/V, *L<{10.0002— 1 

[0029] HK^IiP^OSi^^ (b) fj:^3V^T^ffi-r57fc^<Z)*«, t''^i^-4-;^->':RtJ?/'Xf*i^ 
fcKnt:''7>'-4-:^^1^7W{vl>Pj-Ur. 0^L<fiO.5-2O^/K J;«9»*b<«l.l— 10^ 

[0030] mi<^)^|^(^SJC£;fC:j3V>T^ffi-f a (b) c^i^TKttW^^MtLTfi. «?^JxLfi, 



wo 2005/061479 9 PCT/JP2004/018949 

[0031] BulBi^7K'i4^a^^Ko^ffi»(i. &J^M(Di^-'^'^mwm^^-^xm'MM^'r 

50g. J:i9$f^b<«l-20g. Mt-^if*U<(ii-iOg-efcSo 
[0032] ;$:^BJ{:i*3ttSm7K^M^«. ^7K^«M^^^M7K^JlM$^J:i-r5;^fe^=eb}^# 

[0033] tulE(?)7Kt*;^-rs^a^?i«i:b-rft. Mx.}^. ^^^ly. ^-f^i^^ 

[0034] tfj|E7K^r*#&-rSWa^^(D^ffl»«. t°^>'-4-^^St//X«v?tKc3t"7>^ 

-4-:^i^lgJc:*fb-C. ^*b<fi0.5-50g. MJC^J*b<«l-20g-Cfc5o 
[0035] MIE<^7K<^*^-r5^m^^^J»7Ktt*a^^ft^{*, lRI-T♦tm^^oTV^T 
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lOMPa, H(vl^iF*U<}i0.1— IMPa-efcSo 
[0039] |§l<7)^0J^;l^BV^Tisgffi$i^^B^^I5^(2')T'^$tLSt°^>'-4-^^}i, ^(3) : 



^^'t. —-D(DR^nm^iz.f^^]^xm^M^vx\^^xhx<^ ^(D^oi^Lrxm^^M 

[0041] 5,5-Z^TJ\y=i^iy-3-:t^y^:yi^i—/l^(DM.i^mt\^Xii. m^it. S.S-v^^h^v- 



O 




(3) 
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-tert-y'h^^y-3-:t^y^^^^i-~'^^^^tmifhtl^o ^tc. 5,5-z:^TJ]^=i^i^-3-:t 

^y^i^i?-r—^^^(D^mi^(DMi^mt\^xn. m:^it. i,i,5.5-7"h^^h=af-^^:/^>' 

:x->'-3-:t>'mibmif^Mo 

[0042] m3(Dmm(Dm^tR}t^'(:m^-r^^mmmti.xit. Rjt^mmi^^j:^^h(Dfj:hit 

N,N-v^p<^yWTirbT^K, N-7«5^/^t°ciyK^^<Z)r^KM ; N,N '-v?^^/W5:y:/!Ji^ 
h^t:Kn>'9>', ^d^-y-^^ ^y^^y^ ^y^xi^ 

[0043] ttmmmmm(Dmmmii. R}tM<Dm-^'^mwmcx^m'M:mm-t^:dK 1,1- 

i:^T/U=t^-yy>$ri^-3-^>^Xi-t^(Dmmmgi^ML-X. $f*b<f*0.5-50g. J;«90 
*L<{:il-20g. Mt3:^f*b<f^l-10g-C'fe5o 

[0044] m3co^0j(^^'fbSj^:tc*5v^T^ffl-r5^tLT«. 'B^iixL^, ii®^. mm. mm. v 
>'m^(DmmM;^m. w?m^(D:iij]^^>^mM:?^^>^^/^^^>m. hy7/^;*-n7^i$?^ 
:^/i-^>>'mm(D^m:^^\^^>'mmifmifi^ti^7!)K 0^\^<nm.mm. Mf^i^f 

[0045] mw.m(DmmMn. i.i-i^T/\^=i^i^y^>-3-^:^xi^^(Dmis5m^M'iM\^ 
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m.mRx:^^mmm^m'^u $f*L<?*-3o-i5ot:. -^\mtx. 

<tt-20-130"'C-t:\ mW\^WhR)t^^^Xb,b-iyTJV:=Le>ciy-Z-^^y^-^-^-r— 
'9^*L<«-20-130t:. M{-^?*U<(*-20-100'C. :a'l>0*L<Ji-5-6O'CT% » 

[0047] ^7O|g0J-X?fe6ttflE^ (3) -e^$n'55,5-v?T/l'3:3S^v^-3-^^y'<i^i5'-:^ 

-3-;*-=afy^>'i5'-?-— /K^-:^^y^>AJ^(D:i,^z|s:^»Ji:LTf^> -B^Jxifl. 5,5-v?7<h=3f-v'-3- 

5,5-v^-n-y'^7K=ar>^-3-;^-=3{^y'<>'^$'•:^— /^^hy!:7j>»J&, 5,5-v'-ry^03j?=3rv^-3-^ 
^^y-O'^-:^— /l--:hhy!>iNi&. 5,5-v^-n->^^=ar^^-3-;^-=a^y-<^^^?-:^— /l'-:hhy«^7Aife 
. b,5-My■:f\>^^^-Z-:t^y^:y'^^—/V'rY^;^^J^^^ 5^5_,;^_tert-y'hdfi/-3-;r 
^ry-O^-:?-— y^-^hy-^AM^^iS^tf fjtvSc ^fc. 5,5->^T/V='=3f.v.-3-:^dry-<>' 
/V£D^«#:(0-:hhy!i7A|tO;i,#:^!j^UTfi. 1.1.5.5-xhy^h=35^>--< 
>'i5'>'-3-;^->', l,5-v?p«h:ari/'-l,4— <>'^5^>'^;^rc>'-3-;e-i/, l,l,5-hyp<h=afiy^>'>5' 
>--4-3i:/-3-:^>'#<:0-:hhy!>A:^^/5S#tffjn5, 
[0048] ^fc:, ttllSS^ (3) X^^n.h5,5-JT/V:n^i^-Z-^e^y^>'^'r^jV(D^y^\-t^(D 

mmw(Dmt. mmcomEr. ^(4) : 



R^O^OR 




(4) 



•T?;^$tl/5l,l-v'T/W3^v'yi5':/-3-;r>'X«^<^^ffi^^^C (5) : 



HCOaR* 



(5) 
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(Dtmmxh^o 

[0050] M4(D^PJc^SJ^:-e^ffl-t-6=¥^^;^7^/H±, Hfj|BO^(5)-e^$tLSo ^(D^{5 

Mxifi. ^^/WS. >^nfcVi-S. ^>'^/U'S, ^'^{^^x/wS^;^^ 

[0051] tu|E=¥^:t^7^/KD^ffl*(i. l,l-i^TjU=i^i^Zfi$fl^-3-:^>Xi^^(D^mW-l 

[0052] m4(Dmm<DS.}t^iz^\, ^x^m-r^^mtvxit. m^it. -t-hy'^A^hdr^/K. 

7K^:^;5'^^tf 0^L<{±r/^:^y^Jiryi-='drv/H\ M^il$f*b<^^':^^y!> 

[0053] fulE^S(D^ffl»fi, l,l-v?T7U3^v':/i5'V-3-;rvXfl^<^^ffi^l^/^t31^ 

LT, ^*L<f^l.O— 5.0^/^, M}-^f*b<{il.l— 3.0^/l/-efc-5o 
[0054] HulE^(2')T^^$ti.-5t''7>'-4-;^->'{i, *fc. ®?(^#?tT. ^(6) : 
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So 

[0056] mSCDlgB^cD^'fbSJ^^t^l^SV^T^ffl-t-^^tUTfi. 5^^. y 

[0057] tulE^(Z)^M*fi. l,l,5,5-7"h^T/^=i=3E^->-<^i5'>--3-;^->'X}i^<^^#f*:i^ 
MZML-X. ^if^U<}*1.0-100^/^, J;f90*L<«l.l-lO^/K Ht;i^sf^L.<f*l.l 

[0058] m5<Dmm(DmitRmii. mm(D^^rxi^^^tEr\^is\,^xni^th^. mm^ 

>^7W;J>=^iyK^(^>^/U;jN:3{^>'K^;T-lrh^hy7W, iT'nfi^nhy/U, ^>-yr^hy/m 

[0059] HulE^iSK<^^ffl*f*. S^&?S<^i^-tt^«#i±tiiJ;«93St:iif5-t-a;d5, 1,1,5,5- 
'Th9T/]^=t^->^^^i^l^-3-:t>Xi-i^(Dm^i^lgi'^MVX. ^J*U<{tO-50g, M 
f-^J *b< fiO— 1 OgTfcSo 

[0060] m5(Dmm(Dm<ts.it-n. m^-it^ i.i,5,5-y'hvT/u=i^i^^-^^>'-3-^i^jLi-i 
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^<Z)^(Z)Si?&ta^fi. ^if^b<(i-20-100'C. 3El-0*b<«-5— 60'CT?fe'9 

[0061] fjiio^ mhti^\^°'7>-4-yt>n. RmmrTm. m^it^ mm. 4^fp. tttti. mm. 

[0063] HfrlB^(2' ) X^^tl^\fyl^-4-:i-^^<Dm7Q^f:^^tmm<D^m^m 

[0064] :^mm(Dm2(Dmmn. ifri5#'fi::sj^;^jS7nSfS^j^^bTfT5xh^tKnf^>^ 

[0065] (A)^>fbSJ^;XS 

[0066] :^mm(DmitRft^TMi^x<^x. \^^:^-4-:t:^^^^i^t-r^m.^i^m^ 

[0067] (B)aS5t;HJ^^Xm 
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[0068] mm^mmm(Dmmmt. ^mm^^wx\ lA-'yrjv^^^yf^^y-z-r^iyyjx 

^(Dmm'^\'^MZ.n\^X. 0*b<flO.OOOOl— 0.5^^1^. Mt-^f *L<{^0.00002- 
0.1^7^■C'fc5o 

[0069] *^?goSfS^^*3V^T^ffl-r67K^(^4«. \,\-V'TfV-=i^-y:f^:y-^-i>rl^'^\-t 
^(D^Wi'^\'^MZ.n\^X^ ^f*b<H0.5— 20^/1^, j:'90^L<fil.l— 10^/^-e*> 

[0070] H&|B(a)^U«(b)(^SJ^^^^«. mi<^^P>^<tl^1t(CtT5w^^5X*t^o 

[0071] */c. ;*:mt-*5V^-C(i. :^S(?5#ifeTs ^(7)-^^$tt.-Sl,l-v?T/t'='=3fe^>jr>^ 

[0072] tf^lBt°^>'-4-;r>'Oj^^fe(OS;^;^#^it^JlB(7)i:*Dt9-e&So 

[0073] ^t^. HJfeM^^tf T:2|c^PJ^:if^6ttcl|5fe0J-t-§;55^ im^(0^mitZ.}^.h\cM 
[0074] (l,l,5.5-7"h^p<h=3S^v'^>'i5'>'-3-;t>'(D'^fife) 

a*^ig»^t;«MT?i^Mx.fcrt^^5oorai(^;^^;^ti:7^;^3{c. -t-hye^i^p^h 

^->K37g(0.68mol):SLT^h/l'^^200ml?r*P;t. ?^m?rl5t:i^Ttc:'(*:-^?'ce;a5P>. 
=3rv'-l->^7^V-3-;*->'50g(0.50rnol)<t^^^p<5^/V60g(1.0mol)cD^l'^^^^t^5^;?)^Jci 

ma^^T50^rH1s/^;;$-t^fco ^]^^^T%i. 5o%^^'^^:-:^^y'>i^7K^^s^Ag;tT^3^p 
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[0075] CI-MS(m/e) ; 175(M-Ome) 

'H-NMR(CDC1^, 5 (ppm));2.76(4H,d.J=5.6Hz), 3.36(12H.s), 4.79(2H,t,J=5.6Hz) 

[0076] mmmi {\^'7iy-^-iri^(D^m 

^.^:*rfe-t?'g'^bfcl,l,5,5-xN^^hdrv-^^^>--3-;^->^1.0g(4.8mmol)^JP;t. tK^ 
12mol/lltMl.2ml(14.1mmol)^«^6^;ei^^MTUfCo mT^T^. ^UKX4m 

fctZ.^. t''^>'-4-;^->';050.45g^^UTV^fc(Si^;^^^X^:97%)o 

[0077] mmm 2 {\fy:^-A-^i^(D^m 

Jic;^5feT"a'^L/c:l,l,5,5-xhyp«h^iy-<^^i5':/-3-;ri^l.0g(4.8mmol)^;!jP^, 

. 98%^"^5ml(130mmol)^t^5-^;i)^}c:^igTbfCo ?^T*I-T^. ^?£t^T19B#rBlS 

5. t°7>'-4-^>-;dS0.45g^^LTV ^^dS^S^IX^ : 97%)o 
[0078] W^&m^{\i''7l^-A-:^l^(D^]i^) 

yi>i=^y<h^v'K81.7g(1.51mol)^t>*T-feh^hy/M00ml^*Px., 7^^"^. UU^nX^ 

[0079] ^v^-c^ mw^m. u&%^ikx:^mrms\'i:myLrz.p^mm2OQ0m\(D^=7::^my^^ 

=i\Z., 12mol/l|&M277ml(3.32mol)Sr*n;t> tK^i^^. mm.^\2X:^-r\Z.^-hWh. 
tulS5,5--^^h:3f^v/-3-^=3ry^:/i5?^— /^(^(7)^^#:^-^tf)(D-:^hy•>A^ 
S;^;:'^^*^5^/6^J^MTbfCo ?ST^Tm. l7-22t:icTl6^FHlS/^;$ii:fCo 
[0080] ^mf^T^^. mm.^QrC&.'r\Z.%ibtii!)^h. 28%':^^y^^7i^^^drixK(^^^/— /l^^ 
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61.9g^^L-CV >fc:(SJ^:iDl^ : 83%)o 
[0081] mMm4 (5,5-v?^h=3rv^-3-;e-^y^:xi$'-:h— /W(^(D^#B^^tp) (D-^hV^J^m. 

y!>i^p^h=^>^K81.7g(1.51mol):5.U^T-feh:=^hy7M00ml^JP;t, tK^-^ . ?K?M^12°C 
SiTiZ.j^-h^j:7!>^h. l.l-v^p{h=3eiy>^^>'-3-;*->'100g(0.76mol)t=aES^^/U 

68.2g(1.14mol)(Z)^'^|^^i^5^^*tcMTUfCo ?ST^T^^ 17-22'C(C1T4^^S 
, ^lt^S#:i:LT. 5,5-i?^h=¥v'-3-;^-^y-<:/^5^-:^->'i'(^(D^^<^:^'^tf)(D-^- 

[0082] FAB-MS ;183(M) 

'H-NMR(DMSO-d , 6 (ppm));2.61(lH,brs). 2.86(lH,brs). 3.41(6H,s). 

6 

4.81(lH,tJ=5.7Hz). 5.27(lH,dJ=10.5Hz). 9.00(lH,d.J=10.5Hz)0 
[0083] MMm^ (7^h^tFnt"'^>'-4-;r>'(Z)'g-^) 

:ff9:^m:y9MZ, t''^>'-4-;^->'577mg(6.0mol), 5MM%y<9i^^ J^^X 
120mg(50%wetp"p X^°^v^'>Aj!^^<bb-C0.03mmol). h>'V^>'5mlS.t)«^^/'-/Hml 

513mg;d5^^UTV ^fc(SJ^:ilK^ : 85.4%)., 

[0084] mmme i-Th'7^vu\i°y^^-4-:i-'^(D^m 
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[0085] mwmm. umnRxfyi<m^^mvtcmm^m^tc\^^m20m\<D:ff'7::^m-7^^ 
m^m&Txmix^. ^mm^m)±Mm{^^-&^'x:. 933Pa)b. m^mw-tx^x'rY 

^tKt3t°^>'-4-^>'10.18g^#fc(ia-i^p<h^i/yi?>'-3-;e->'S2pO^gillX^: 

14.9%)e 

[0086] %Mm7 i^\:-Y^^'7l^-A-^:y(D^m 

:^^:^Myy^=^\^. t:°^>'-4-;^:/3.0g(31.2mmol), 5®»%/-?7v^'>A/j^^ 
0.6g(50%'^7kiSi ;-'-?7>^'>Ail^^LT0.14inniol). h/V^>'30mlSt;«^^/— /^3ml 

v^tKnif^v-4-;rV(D«^'|41it(i£JlT<^a!9T?feofc:o 
[0087] CI-MS(m/e);99(M+l) 

1H-NMR(CDC13, 5 (ppm));2.57— 2.63(2H,m), 4.50(2H,dd,J=7.6Hz,6.8Hz), 

5.41(lH.d,J=6.1Hz). 7.35(lH,d,J=6.1Hz) 
[0088] IIM«r!l8(7"h7tKnfc'7V-4-^X7)'^^) 

mwmm. umtY. mm^^n^R-(j7Km^^m\^tcmm^m^rc\^^m20m\(D 

:ff9::^My^^='i^. ##^i|l-e'^^Lfcv'tKPl::°7>'-4-:^>'500mg(5.1mmol). 5® 
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